Craniofacial abnormalities in mice with X-linked hypophosphatemic genes (Hyp or Gy).
X-Linked hypophosphatemia is the most common cause of metabolic rickets in humans and is characterized by a reduced renal TmP/GFR and hypophosphatemia. Clinically, these changes are associated with growth retardation including attenuated craniofacial growth, femoral and tibial bowing, and radiologic and histomorphometric evidence of rickets and osteomalacia. Similar mutations occur in mice at the Hyp and Gy gene loci. Direct craniometric measurements were made on mouse skulls to investigate the pattern of craniofacial growth differences in the Hyp/+, Hyp/Hyp and Gy/+ genotypes and to compare these to littermate normals in the C57BL/6J mouse strain. There was generalized attenuation in craniofacial growth in all mutants. The heterozygous Hyp and Gy mutants showed similar patterns of craniofacial growth with diminished neurocranial length, viscerocranial length, and mandibular height. The Gy/+ was significantly smaller than the Hyp/+ in neurocranial width. The homozygous Hyp mouse was not affected more severely than the heterozygous Hyp except in overall cranial length, nasal bone length, and mandibular length from mandibular foramen to third molar. In summary, the heterozygous Hyp and Gy mutant mice showed similar patterns of craniofacial growth. The homozygous Hyp mouse was not affected more severely than the heterozygous Hyp except in three of the 15 measured variables. Thus, these data demonstrate the almost complete dominance of the Hyp gene. In contrast, the Gy gene is incompletely dominant. The heterozygous Gy females survive, but the hemizygous Gy males do not, on a C57BL/6J background. This suggests that there is a family of closely linked genes on the X chromosome which, while similar in their effects on phosphate homeostasis, have differing mechanisms of action.